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CHAPTER 3  
 
METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
Generally, organosolv extractions using aqueous ethanol in high temperatures 
range (160-190
o
C) gives better lignin solubility in solvent. However, applying high 
temperature means more energy consuming and more solvent volatilizing, especially for 
the high volatile solvents like ethanol (Bauer et al., 2012). In order to make sure that 
lignin was effectively extracted from the raw OPEFB, with the aim to reduce the solvent 
loss; relative temperature of 70
o
C was chosen in our study for organosolv extraction. In 
this study, organosolv method was done by following method from Bauer et al., (2012) 
where this process was carried out at ambient pressure and moderate heat that does not 
required pressurized vessels, large amounts of toxic or highly flammable chemicals that 
lead to minimal demands for equipment and time. 
 
Overall methodology can be visualized as Figure 3.1-1 below. 
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Figure 3.1-1 Overall method for lignin isolation from OPEFB 
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3.2 MATERIALS 
 
3.2.1 Materials and reagent 
 
OPEFB that used in this study were collected from Felda Palm Industries Sdn 
Bhd (KKS Lepar Hilir, Pahang). The bunch of OPEFB were washed with tap water to 
remove the dirt and dust and then dried at 105±3
o
C in oven for 24-hour. The dried 
OPEFB was grind using laboratory grinder machine until the size of OPEFB reduces to 
less than 1 mm long. The dried OPEFB were stored in zipped polyethylene bags in a 
cool place until further use.  
 
Chemicals like ethanol (95%) and sulfuric acid were analytical grade and were 
obtained from FKKSA Laboratory, UMP. All the chemicals were purchased from 
Sigma-Aldrich, Malaysia. Ethanol will be diluted with distilled water to form aqueous 
ethanol-water based on the decided concentration of 65%, 75% and 75%.  
  
